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INTRODUCTION.
Although masonry specifications generally state that cement 
mortar shall be used immediately after mixing, it is highly prob­
ably that it is sometimes retempered ( i.e. remixed after it has 
partially set.)
The object oi the experiments here described was to determine 
the effect oi this retempering upon the tensile strength, appar­
ently the first experiments to determine this effect were those 
made by L.H.Goddard and P.P.Evans, class of 1892 of Ohio State 
University, tor their thesis, which was published in the Engineer 
-ing News, January 5, 1895.
Goddard and Evans retempered their cements for eigth hours 
regardless of the activity of the cement. The use of a uniform 
time of retempering is objectionable for the following reasons: 
First, the time must be arbitrarily choosen. If it is short the 
slow setting cements will scarcely more than attain their initial 
set; and, on the other hand, if the time is long the quick setting 
cements must be re-mixed more frequently than the slow setting 
ones. Second, a uniform time of retempering does not thoroughly 
represent the conditions of actual practice; for it is difficult 
to conceive of a mason who would, either accidently or intention- 
ally, retemper a quick setting Rosendale as long as he would a slow
zsetting Portland. Third, the data obtained for a uniform time of 
retempering connot be used to make comparisons between the quick 
and the slow setting cements.
Therefore we adopted a time of retempering which was propor­
tional to the activity of the cement.
THE CEMENT.
In our experiments, we used one brand of Portland cement and 
three of Rosendale. Each cement was tested for activity, fineness, 
and soundness. For details of the place of manufacture, fineness, 
etc.,of each cement, see table 1, page s .
TEST FOR ACTIVITY. The test for activity recommended by General 
Gillmore was used. A pat of the mortar was placed on a piece of 
glass and allowed to set in the air. A note was made of the inter­
val elapsing from the time of adding the water until the mortar 
would just support a wire l/L2 inch in diameter weighing 1/4 pound 
and also the interval elapsing from the time of adding the water 
until the mortar would just support a wire l/24 inch in diameter 
weighing one pound. For the result of this test, see tablejjL, page
TEST FOR FINENESS. Thecement was tested forfineness by passing 
it through three sieves, number 50, 80 and 100, and noting the 
per cent passing each.
Number 50 sieve contains 2500 meshes per square inch.
>1 80 H It 8400 It It It It
It 100 It If 10000 It It t It
For result of this test see table 1, page Q .
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TEST FOR SOUNDNESS. The cementwas tested for soundness by 
placing a pat of the mortar with thin edges in water for seven 
days and noting whether cracks appear on the edges of the pat. No 
cracks appeared, and hence we concluded that all the cements were 
sound.
THE MORTAR.
METHOD OF MIXING AND RKTEMPERING. A quantity of cement suffi­
cient to make twelve briquettes was mixed on a slate table with 
enough water to make a plastic mortar. Twenty-six per cent of wa­
ter was used for the Portland cement, thirty-three per cent for 
the Louisville and Utica cements, and thirty-six per cent for 
the Milwaukee cement. Six briquettes were molded immediately 
after mixing the mortar, and the remainder of the mortar was 
allowed to set until it would support a wire l/L2 inch in diameter 
weighing l/i pound. The mortar was then re-mixed and enough water 
was added to make it of the same consistency as at the first mix­
ing. The mortar was then again put aside and allowed to set until 
it would support the same wire, and was then re-mixed as before 
and placed in the molds.
METHOD OF MOLDING. The briquettes were molded in brass molds 
on a slate table. The mortar was pressed into the molds with the 
fingers, care being taken to pack it uniformaly. The briquettes 
were covered with wet cloths and left in the molds about twenty
hours
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METHOD OF STORING. After being taken from the molds, the bri­
quettes were placed in pans filled with water and allowed to stand 
until broken.
MANNER OF BREAKING. The briquettes were broken on a Riehle 
cement testing machine. The strain was applied at the rate of 
four hundred pounds per minute for the Portland cement and at two 
hundred pounds per minute for the Rosendale cement. Grips with 
rubber oh the jaws were used. Sixty-one per cent of the briquettes 
broke at the smallest cross section.
THE DATA.
j
Tabled, page , gives the tensile strength of the tempered and 
retempered cements at seven, twenty-eight, fifty-six and eighty- 
four days. Plates 1,2, 5, and 4, pages 10toi<3,show the effect on
the tensile strength of retempering the several cements. Plate1
5 shows the per cent of loss or gain in tensile strength by 
retempering. Plate b shows the comparative tensile strength of the 
cements tempered and retempered.
As before stated the cements were retempered after they would 
support a wire l/l2 inch in diameter and weighing 1/4 pound.
They were retempered twice before being put into the molds. A 
reference to column five of table 5, page 9 , shows that the times 
of retempering the several batches of any particular cement, 
especially the Rosendales, differ considerably.
This is probably due to a great extent at least, to the differ­
ence of temperature in the room while the retempering was in prog 
-ress. During the retempering of the mortar for the briquettes 
broken at the end of seven days, the temperature on the room was 
about 65° P.
■ I
The abnormal low value for the strength of the Portland re­
tempered mortar at fifty-six days (see table 2, page 9 , or plate
1» page 10) is probably due to the mortars freezing at night while
it was retempering,
CONCLUSIONS.
The Portland cement at the end of seven days lost twenty-three 
per cent of its tensile strength by retempering; but for twenty- 
eight, fifty-six and eighty-four days there was no loss by retem­
pering. Hence the only effect of retempering Portland cement is 
to retard its setting which effect has entirely disappeared at 
the end of twenty-eight days.
The Milwaukee cement at the end of seven days lost ninety per 
cent of its tensile srtength by retempering; but for twenty-eight, 
fifty-six and eighty-four days the cement had gained six, twelve 
and thirteen per cent respectively.by retempering. Hence retemper­
ing Milwaukee cement has a very injurious effect on the tensile 
strength of the mortar at the end of seven days, which seems to be 
caused by retarding the setting of the cement. For twenty-eight 
days and longer retempering seems to imcrease the strength of the 
cement.
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The Louisville cement losses activity by retempering and is 
greatly waekened for a short time, but gradually acquires strength 
until it reaches about seventy-five to eighty-five per cent of the 
strength of the mortar when not retempered.
The Utica cement is effected in much the same way as the Louis 
-ville and for which the same conclusions maybe drawn.
THE EFFECT OF ACTIVITY AND FINENESS ON RETEMPERING is shown in 
plate 7, which was made from data in tables 1 and 2.
The first eight diagrams show the relation of activity to the 
ability of the cement to stand retempering. The left hand column 
of each diagram gives the initials of the cement in the order of 
their activity. The column on the right of each diagram gives the 
initial of the cements in the order of their ability to stand retem- 
pering. Fi*om these diagrams the conclusion is drawn that there is 
no law connecting the activity of a cement and its ability to 
stand retempering.
The last four diagrams of plate 7 show the relation of fineness 
to the ability of the cement to stand retempering. The left hand 
column of each diagram gives the initial of the cements in their 
order of fineness. The column to the right gives the initials 
of the cements in order of their ability to stand retempering. From 
these diagrams the conclusion is drawn that there is no law con­
necting the fineness of a cement and its ability tostand retemp 
-ering.
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IN GENERAL while the retempering of cement mortar cannot be 
commended, since no advantage is gained thereby, unles perhaps 
the retempering mortars work a little better, the preceeding con­
clusions show that if retempered mortar is used, either by accident 
or for economy'e sake, no very seriour damage will occur if the 
full strength of the masonry is not required too soon. However, 
before adopting these conclusions as final, the experiments 
should be repeated under new conditions and perhaps further exten 
-ded. These experiments are the more necessary since our results 
are contrary to the general beleif as to the effect of retemper­
ing cement mortar. Farther as the different cements seem to be 
very differently effected by retempering, the new experiments 
should include still other brands.
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